Inhibition of receptor activator of nuclear factor-κB ligand- or lipopolysaccharide-induced osteoclast formation by conophylline through downregulation of CREB.
The effect of conophylline (CNP) on the receptor activator of nuclear factor-κB ligand (RANKL) or lipopolysaccharide (LPS)-induced osteoclast formation was studied in vitro using bone marrow-derived macrophages (BMMs) or the mouse macrophage-like cell line RAW 264.7. CNP inhibited RANKL-induced formation of osteoclasts identified as tartrate-resistant acid phosphatase (TRAP)-positive multinucleated cells in a culture of BMMs. It also inhibited RANKL- or LPS-induced osteoclast formation in RAW 264.7 cells. CNP lowered the osteoclast maturation markers such as calcitonin receptor, MMP9 and cathepsin K in BMMs, suggesting that CNP would inhibit the process of osteoclast differentiation. CNP inhibited the RANKL-induced expressions of c-Fos and nuclear factor of activated T cells (NFATc1), key transcription factors for osteoclastogenesis. On the other hand, CNP did not inhibit the signaling pathway of NF-κB and mitogen-activated protein kinases (MAPKs) in RANKL-stimulated BMMs. Interestingly, CNP inhibited RANKL-induced CREB activation that can mediate c-Fos and NFATc1. CNP also inhibited RANKL- or LPS-induced CREB, c-Fos and NFATc1 activation in RAW 264.7 cells. We have previously found that CNP directly binds to ADP-ribosylation-like factor-6 interacting protein (ARL6ip), although its role in osteoclastogenesis is not clear. Gene knockdown of ARL6ip by siRNA inhibited RANKL-induced c-Fos expression, suggesting that inactivation of ARL6ip may be involved in an inhibitory effect of CNP. Taken together, CNP was shown to inhibit osteoclast formation possibly via CREB inactivation following a decrease in c-Fos and NFATc1 expression.